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fore, in the boiler, is attributable the violation of all the laws of nature in working out the processes of combustion, circulation, and evaporation. Engineers are required to construct small boilers to do the work of large engines, the evil of which has been so well illustrated hy Mr. Fairbairi in his late publication. Under these imperative instructions, they inconsiderately turned to the plan of the locomotive. The owners of steam vessels will in time find out their error. It is, however, unreasonable that limits should first be imposed on the engineer which are incompatible with efficiency and economy, and that he should then be condemned for not providing the due quantity of steam, and the required amount of pressure; for causing too heavy a consumption of coal; the frequency of injury to the furnace-plates; the waste of fire-bars; the great nuisance of smoke; and the rapid deterioration of the boilers themselves.
The consideration of these results lead to the conclusion, 1st. That the system of numerous small tubes is radically erroneous, both with reference to the carrying and transmitting the heated products within them, and to the currents of steam and water outside them. 2udly. That the placing the mass of tubes above the furnaces and flues, renders the application of the tubular system doubly vicious, by its interference with the functions of the steam and water ; thus directly intercepting and obstructing their rising and descending currents. 3rdly. That the short boiler, with its short run system, is directly opposed to the operations of nature, as regards the mixture, heating and combustion of the gaseous portion of the fuel, with the very large quantity of atmospheric air which is absolutely required.*
* Mr. Craddock observes, "Iain bound to say, that Mr. "Williams5s plan meets the conditions which chemistry requires for perfect combustion, better than any other with which I am acquainted. Mr. Williams proceeds upon the principle of mixing the gas in the furnace with numerous small